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Abstract 
 
This paper addresses the issue of building a Bangla lexicon with a collaborative effort through stand alone applica-
tion and web based interface. The words in the lexicon will be annotated with a combination of tags addressing 
Parts-of-speech, syntactic, semantic and other grammatical features. Bangla words have been classified into sev-
eral different parts – of – speech categories including various major word groups and subgroups. This paper aims 
to provide an integrated user – friendly software interface to the user to annotate a large existing Bangla word set 
and proposes a mechanism to collaboratively integrate linguists and other interested people into the lexicon build 
up process. The effort will be a significant progress towards development of a properly annotated lexicon. The out-
come of the effort will significantly help in the processes of Morphological Analysis, Automatic grammar Extraction 
and machine translation for Bangla. 
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INTRODUCTION 
 
The development of language resources and its availability is a must for enhancing Language processing capabili-
ties and research in this field. A lexicon is an essential language resource. It is the central repository of data for all 
language processing applications. It contains information for human consumption as well as computer programs. 
Bangla Lexicon can be used for several purposes including spell checkers and morphological analysis for Bangla 
language. A Bangla lexicon can be extracted systematically from a Bangla corpus [4] since it is considered a source 
of all words. But due to the unavailability of a complete Bangla corpus this process of automatic lexicon develop-
ment [1] did not go too far. This paper proposes another process to manually build up a lexicon, which is essentially 
a list of all words in the language and tag the words sufficiently with features such as word meaning, Parts-Of-
Speech (POS) and all other grammatical features. All these information need to be stored in a database and properly 
formatted before display to end users. About a hundred thousand Bangla words are already available in text format 
to start this process. The process itself is quite lengthy and also incomplete if done by a single person or group, be-
cause of the unavailability of tag data for Bangla. So the aim of the project is to formalize a procedure for a collabo-
rative effort by different individuals or groups towards producing a tagged Bangla lexicon. This requires a POS 
tagging interface [2], both web based and stand alone that would provide a common platform for different contribu-
tors to enter tag information, semantic and other grammatical information that is available in a dictionary.   
1. THE VALUE OF LEXICAL RESOURCES 
 
The value of the effort to create a Bangla lexicon is very significant. Developing realistic models of human lan-
guage that support research and technology development in language related fields and all types of natural language 
processing activities require masses of linguistic data, lexicon being an important component. Lexicon development 
is a prerequisite for Electronic dictionaries which have become among the most indispensable language resources 
for those involved in all aspects of natural language processing (NLP)[3]. Three components are vital for the build-
ing of a morphological parser for any language. They are (1)Lexicon (2) Morphotactics (3) Orthographic Rules[5], 
[8], [9]. There has been a significant development in the process of creating a lexicon in some European and North 
American countries in their native language and numerous corporate research groups are routinely engaged in me-
dium- to large-scale lexicon development. But there has been no such recognizable attempt to create Bangla lexicon 
as such. The lexicon, which is a Published language resources benefit a broad spectrum of researchers, technology 
developers and their customers. The presence of community standard resources reduces duplication of effort, dis-
tributes production costs and removes a barrier to entry. As research communities mature, published resources are 
corrected, improved and further annotated. They provide a stable reference point for the comparison of different 
analytic approaches in language processing. There have been a few ongoing attempts in this area by some contem-
porary research groups based in Kolkata, India, but unfortunately in Bangladesh there has not been any fruitful pro-
gress in creating a digitized version of a fully annotated lexicon even after realizing the necessity of such a resource. 
Part-of-speech tagging is the base for further works of natural language processing (NLP), such as word-sense dis-
ambiguation, noun-phrase chunking and context-free grammar acquisition. This paper is just the beginning of our 
progress towards coming up with a strategy towards developing a Bangla lexicon with POS and other tag informa-
tion. 
 
2. METHODOLOGY 
  
An important aspect in the usability of a Lexicon is its (technical) appearance. Many small, experimental systems 
have been built on stand-alone personal computers, using tools that were quite appropriate for the scientific project 
targets but not to support practical applications in a production environment. The Lexicon design as described in 
this paper is aimed at large-scale collaborative production, providing multi-user access and high performance on an 
appropriate platform. It can be integrated in external applications when used as a network server, and just as with 
traditional database systems, will be shielded from casual or non-technical / non-linguist users with appropriate 
front ends [6].  
Bangla lexicon development can be described as the continuous interaction of three layers of functions. They are 
depicted below: 
 
 
The lexicon development framework involves Model View Controller architecture. The MVC [7] paradigm is a way 
of breaking an application, or even just a piece of an application's interface, into three parts: the model, the view, 
and the controller.  
Input-->Processing-->Output 
Controller --> Model --> View 
Presentation Layer 
GUI for Users and Developers 
Application Layer 
Methods for Retrieval and 
processing of data 
Data Storage Layer 
XML format data storage 
The user input, the modeling of the external world, and the visual feedback to the user are separated and processed 
by model. The controller interprets mouse and keyboard inputs from the user and maps these user actions into com-
mands that are sent to the model. The model manages one or more data elements, responds to queries about its state, 
and responds to instructions to change state.  
The model in the lexicon development project consists of the XML files containing lexicon data and the java API 
which will be used to process user input and output formatting. The lexicon development interface will have a web 
based view and a standalone view. Both the view will be used for entering data into the lexicon. The web based 
interface can be used by all people, so the data that is entered through the web interface will not be directly entered 
into the final lexicon file. Instead they will be stored into a primary XML file for further validation for correctness 
and redundancy by specialists. After correction the relevant data would be stored into the final XML lexicon file 
and hence the lexicon will be updated. The intermediate web technology ( JSP and Servlet ) will be controlling the 
interaction of the model and view components. The standalone interface is a form based interface that allows a user 
to enter necessary data directly into a XML file and hence will be used by linguists and specialists. The web based 
interface consists of a HTML form with the same fields as the standalone interface. 
 
 
Fig 1: MVC architecture of the Lexicon Development. 
 
The web interface will help different users to contribute to the lexicon development. Each word might have numer-
ous entries from different users sharing their own knowledge. All the entries will be taken into account and will be 
readily stored in the primary database and later scrutinized for redundancy or errors by some language specialists in 
the project. The interface allows people to leave incomplete information of a word and store it, which can be viewed 
by other users and they can add to the existing information. The web interface allows multiple ways of viewing the 
lexicon and search options that would make the job of the lexicon contributors much easier.  
 
Fig 2: Standalone tool for populating the lexicon. 
 
The Bangla tag set for the lexicon development project will initially contain the following list of basic tags along 
with their detailed classifications. 
 
 
Fig 3: Bangla Tagset for the Lexicon Development. 
 
Fig 4: Selection of Specific Tag Information 
The interface allows users to choose from the different classifications of the tags corresponding to each word. For 
example the source of word tag has six options to choose from. 
 XML Schema of the lexicon 
 
<?xml version="1.0"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" targetName-
space="http://www.bu.ac.bd" xmlns="http://www.bu.ac.bd" elementFormDe-
fault="qualified"> 
<xs:element name="Shobdo"> 
<xs:complexType> 
<xs:sequence> 
<xs:element name="item" maxOccurs="unbounded"> 
<xs:complexType> 
<xs:sequence> 
<xs:element name="word_name" type="xs:string"/> 
<xs:element name="word_serial" type="xs:string"/> 
<xs:element name="word_spelling" type="xs:string"/> 
<xs:element name="word_bangla_pronunciation" type="xs:string"/> 
<xs:element name=" word_ipa_pronunciation" type="xs:string"/> 
<xs:element name=" word_source" type="xs:string"/> 
<xs:element name=" word_formation" type="xs:string"/> 
<xs:element name=" word_category" type="xs:string"/> 
<xs:element name=" word_POS_name" type="xs:string"/> 
<xs:element name=" word_POS_category" type="xs:string"/> 
<xs:element name=" word_POS_subcategory" type="xs:string"/> 
<xs:element name=" word_characteristics" type="xs:string"/> 
<xs:element name=" word_gender" type="xs:string"/> 
<xs:element name=" word_meaning" type="xs:string"/> 
</xs:sequence> 
</xs:complexType> 
</xs:element> 
</xs:sequence> 
</xs:complexType> 
</xs:element> 
</xs:schema> 
 
 
Fig 5: Sample entry of a Bangla word.                                    Fig 6: XML Document of  sample words in Bangla lexicon 
 
3. FUTURE WORK 
 
This project aims at developing a Bangla Online Digital Dictionary with a significant number of words and annota-
tions. Bangla Morphological analysis is dependent on a complete lexicon of root words, prefixes and suffixes. So 
the digitized version of the annotated lexicon will greatly help in this process. The lexicon will also be a key com-
ponent for Machine Translation and Text-to-Speech, so the aim would be to integrate the lexicon for these purposes. 
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CONCLUSION 
 
Lexicon is considered as one of the basic resource for language analysis and research for many languages. This re-
flects both ideological and technological change in the area of language research. The use of lexicon in Bangla lan-
guage for various technological developments as well as for various linguistic studies in Bangla language can open 
up many new avenues for us. This lexicon will be useful for producing many sophisticated automatic tools and sys-
tems, besides being good resources for Natural Language Processing. The collaborative effort will be useful for 
easy acquisition of different levels of information against all lexical entries. The tag set has not been finalized yet. 
But significant effort is going on to formalize a standard list of tags which would also be a significant achievement.  
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